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Structural equation modelingAbstract This study aimed to ﬁnd out how readiness for change, change beliefs and resistance to
change exist between extension personnel in the New Valley governorate about mobile extension,
and to determine which of the two proposed models ﬁt with the current study. Data were collected
from 103 personnel or 85.1% of the total number of extension personnel in this governorate (121
Personnel) by questionnaire. The three scales used in this study pointed out that the respondents are
ready for implementing the mobile extension initiative, they have the adherent beliefs for this
change, and their support to the change is greater than their resistance to it. The various indices
of overall goodness of ﬁt lent sufﬁcient support for the results to be an acceptable representation
of model (1), which indicates that the respondents develop change beliefs around what they per-
ceived about the change (readiness), then they form their behavior of either support of or resist
to the change.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University.Open access under CC BY-NC-ND license.Introduction
Change, the process of moving to a new and different state of
things is a constant for organizations in order to survive and
stay competitive. Managing organizational change is, in very
large part, about managing the ‘‘people’’ aspects of that pro-
cess. It is people who make up organizations and it is they
who are the real source of, and vehicle for, change. Theyare the ones who will either embrace or resist change.
Ultimately, for an organization to change, it is essential that
the employees of that organization also change. Thus,
employee cooperation with organizational change efforts is
connected to either the ultimate success or failure of a change
initiative (Hendrickson and Gray, 2012: 50).
Organizational change is explained as an alteration of an
organization’s environment, structure, culture, technology, or
people (Iqbal, 2011: 87). Although, planned change is intended
to make the organization more effective and efﬁcient,
resistance from members of the organization is expected, this
negative reaction is largely because change brings with it
increased pressure, stress and uncertainty for employees
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are increasingly required to improve their ability to enhance
employees’ support or acceptance for change initiatives
through their readiness and beliefs about the change (Choi,
2011: 479). Consequently, it is important that employees hold
positive views about the need for organizational change, and
they should believe that such changes are likely to have posi-
tive implications for themselves and the wider organization
(Armenakis et al., 1993: 682; Jones et al., 2005: 362).
The rise of the mobile phone has been one of the most stun-
ning changes in the developing world over the past few dec-
ades. The increasing ubiquity of mobiles in developing
countries presents both opportunities and challenges, espe-
cially for critical sectors such as agriculture (The World
Bank, 2011: 50). Mobile technologies are often seen as a game
changer in agriculture (Brugger, 2011: 4).
Mobile phone penetration in the developing world now
exceeds two subscriptions for every three people, driven by
expanding networks in Asia and in Africa. The ability to pur-
chase a low-cost mobile phone is complemented by the expan-
sion in telecommunications infrastructure; most countries now
have more than 90% of their population served by a cell phone
signal, including coverage in rural areas (The World Bank,
2011: 5). In Egypt, mobile subscription reached 97.47 million
subscriptions during September 2013 with 4.04% annual
growth rate (Ministry of Communications and Information
Technology, 2013: 3). This increasing penetration of mobile
in Egypt presents an opportunity to make useful information
more widely available.
Agricultural extension systems in most developing coun-
tries are under-funded and have had mixed effects like the
defect of employees/farmers ratio. Much of the extension
information has been found to be out of date, irrelevant and
not applicable to small farmers’ needs, leaving such farmers
with very little information or resources to improve their pro-
ductivity (Meera et al., 2004: 1). Mobile phone access has the
opportunity to help extension employees for delivering services
to numerous small and marginal farmers (Cole and Fernando,
2012: 8).
In June 2011, a pioneering initiative for using mobile in
Egyptian agricultural extension was announced by a coop-
eration protocol among the Ministry of Agriculture and
Land Reclamation, Vodafone Egypt and Quick Serve. The
project is designed to provide farmers with agricultural
news and information using SMS, in addition to contacting
with the specialists in the agricultural research center
through direct calls, SMS and voice messages (Central
Administration for Agricultural Extension, 2011). Accord-
ing to extension personnel in the New Valley governorate,
the above mentioned services are not provided yet, and
the initiative is not executed practically till now as it has
been announced.
Based on the previous discussion, it is clear that mobile
extension represents a forthcoming change in agricultural
extension organization, and it is very important to assess
employees’ readiness, beliefs and resistance regarding this
change. Therefore, this study aimed to ﬁnd out how these three
important issues (readiness for change, change beliefs and
resistance to change) exist between extension personnel in
the New Valley governorate about mobile extension, and to
determine which of the two proposed models most ﬁt with
the current study.Literature review
Readiness for organizational change
Readiness for change is the extent to which an individual or
individuals are cognitively inclined to accept, embrace, and
adopt a particular plan to purposefully alter the status quo
(Rafferty et al., 2012: 6). Readiness is the cognitive precursor
to the behaviors of either resistance to, or support for, a
change effort. At its core, change readiness involves a transfor-
mation of individual cognitions across a set of employees
(Armenakis et al., 1993: 682). It is the people who are the real
source of, and the vehicle for change, because they are the ones
who will either embrace or resist change. Therefore, it is vital
to assess individual’s readiness perception prior to any change
attempt (Susanto, 2008: 51).
Readiness is thought to be a critical precursor to successful
organizational change because organizational members seek to
maintain a state of affairs that provides them a sense of psy-
chological safety, control, and identity. When organizational
readiness for change is high, experts contend, organizational
members are more invested in the change effort, expend
greater effort in the change process, and exhibit greater persis-
tence in the face of obstacles or setbacks––all of which contrib-
ute to more successful change implementation (Weiner et al.,
2008: 382).
By assessing readiness for change, change agents, manag-
ers, human resource management professionals, and organiza-
tional development consultants can identify gaps that may
exist between their own expectations about the change effort
and those of other organizational members. If signiﬁcant gaps
are observed and no action taken to close those gaps, resis-
tance would be expected and change implementation would
be threatened. In essence then, assessment of an organization’s
readiness for change can serve as a guide as a strategy for
implementing organizational changes is developed (Holt
et al., 2007: 290).
Conner (2005) developed the organizational change readi-
ness scale (OCRS) as a diagnostic tool that can be used to
determine the overall acceptance level of an organizational
change. It comprised of 23 statements; each statement is fol-
lowed by two phrases that depict opposite ends of the readi-
ness continuum (ﬁve points for each phrase). The employee’s
viewpoint of a particular organizational change is evaluated
by splitting ﬁve (5) points between the two alternatives. The
perceptions that facilitate the change are called ‘‘Opportunity
Forces.’’ Those that inhibit the change process are called
‘‘Danger Forces.’’ In any situation in which the potential for
change exists, both ‘‘Opportunity’’ and ‘‘Danger’’ forces are
always present. Successful organizational change takes place
when an imbalance occurs between these two forces in the
direction of the intended change. Calculating the readiness
score is gained by the next formula:
Readiness for Change ¼ Danger Score
Opportunity Score
To determine the overall state of change readiness, Con-
ner’s scale proposed ﬁve possible states of change readiness
(high opportunity, moderate opportunity, caution, moderate
danger and high danger) according to the readiness for change
score as shown in Fig. 1.
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Change in organization usually affects employee beliefs and
behaviors because of transferring a situation from the known
to the unknown. This particular situation can develop uncer-
tainty, strain and anxiety among employees (Shah, 2009: 1).
Thus employee can develop different beliefs regarding the
organizational change (Bovey and Hede, 2001: 534). Brown
(2009: 62) stated that one has to change the beliefs of the orga-
nizational members, which shape their behavior, in order to
support sustainable organizational change.
A belief is an opinion or a conviction about the truth of
something that may not be obvious or subject to systematic
veriﬁcation (Armenakis et al., 2007: 483). As it applies to orga-
nizational studies, any description of an organizational out-
come, event, or action that occurs is subject to being
interpreted by organizational members who will likely form
one or more beliefs around what they perceived as a result
of sense making (Brown, 2009: 62).
Armenakis and his colleagues stated that change beliefs
could be measured at any time during a change initiative.
The information obtained from the assessment of these beliefs
is stated to serve as useful in revealing the degree of buy-in
among change recipients and areas in which deﬁciencies in sup-
portive beliefs exist that could negatively impact the change.
By assessing these beliefs, change agents can better plan and
execute the activities that follow during the change implemen-
tation process (Armenakis et al., 2007: 482).
Armenakis et al. (2007) developed the organizational
change beliefs scale which consists of 24 items that assesses ﬁve
key change beliefs, they argue that these beliefs drive individ-
ual motivation to support or resist change. Their ﬁve beliefs
include discrepancy (the belief that a change is necessary),
appropriateness (the belief that the change is needed), efﬁcacy
(the belief that the change can be implemented), principal sup-
port (the belief that superiors and peers will support change
efforts), and valence (the belief that the change will be person-
ally beneﬁcial). Armenakis and his colleagues stated that their
scale offers three value-added uses to practitioners and
researchers. One is that the scale can be used to assess ﬁve
beliefs that have been identiﬁed as relevant in organizational
change literatures. A second value-added use is that the
scale can be used in conjunction with other instruments
developed to assess organizational conditions. A third
value-added use of the scale is that it can be used during all
three phases of organizational change: readiness, adoption,
and institutionalization.Resistance to change
Resistance is considered one of the biggest barriers to success-
ful implementation of organizational changes, often perceived
to be an expected, automatic response in employees that man-
agers need to overcome (Hendrickson and Gray, 2012: 50). It
is described as an almost inevitable psychological and organi-
zational response that seems to apply to any kind of change,
ranging from rather modest improvements to far-reaching
change and organization transformation. One of the assign-
ments of top managers is to overcome resistance of both
line-managers and employees (Gravenhorst, 2003: 3). The term
resistance to change is used as an explanation for why effortsto introduce large-scale changes in technology, production
methods, management practices, or compensation systems fall
short of expectations, or fails altogether (Oreg, 2006: 73).
Resistance to change is an adherence to any attitudes or
behaviors that thwart organizational change goals (Shah,
2009: 22). Many causes of resistance at the individual level
are resentment, frustration, fear, feelings of failure, low moti-
vation, lack of desire to learn, preference for stability, habit,
persistence, selective perception, uncertainty, retention, con-
servatism, tradition, self-distrust, and insecurity
(Gravenhorst, 2003: 6; Baker, 1989: 53; Hall, 2008: 2; Jones
et al., 2008: 295).
Traditionally resistance to change has been viewed in rela-
tively negative terms. It is only recently that a more objective
or positive approach to resistance to change has become more
common in the literature, although the number of studies
adopting such a positive approach is still quiet small when
compared to research having a negative perception of resis-
tance to change (Giangreco, 2002:1).
Rarely do employees resist change without ﬁrst considering
the potentially negative consequences for themselves, so it is
unlikely that employees frivolously adopt resistant attitudes.
Prior to possible resistance workers will consider how their
personal work situation will be affected. Other researchers
have similarly argued that individuals are not naturally resis-
tant to change, but rather they resist the imposition of change,
or the way change is imposed on them. Therefore, it is evident
that individuals make assumptions about change processes,
evaluate them, assign meaning to them, and develop feelings
about them, rather than automatically resisting proposed
changes (Hendrickson and Gray, 2012: 52).
Giangreco (2002) developed a 12 items resistance to change
scale; these items are designed to tap twelve different actions
related to the way individuals respond to the change. Two fac-
tors were extracted from the 12 items; the ﬁrst factor com-
prised all those items that express agreement toward the
change (pro-change behaviors), the second factor comprised
all items that reﬂect disagreement with the change (anti-change
behaviors). The individuals’ responds according these two fac-
tors results in a behaviors matrix consists of four possible cat-
egories as represents by Fig. 2.
Giangreco (2002: 20) reclaimed that with the exclusion of
the individuals who are confused about the change, the ﬁrst,
second and third cells identify three very distinct behavioral
response patterns to change. Resistors and supporters of the
change represent behavioral prototypes that are present in
any ‘story’ of organizational change. In particular, those
termed active resistors engage in various manifestations of
overt resistance to organizational change. Individuals who
are indifferent/passive resistors to the change embody forms
of passive resistance. In details, Giangreco clariﬁes these cate-
gories as follows:
1. The ﬁrst cell covers individuals that report frequently
engaging in pro-change behaviors but seldom or never in
anti-change behaviors. In other words, they support the
change and make many efforts to facilitate it, either by pro-
moting the change with other people or dedicating them-
selves personally to the change, or both.
2. The second cell includes individuals that report a low fre-
quency of both pro-change and anti-change behaviors.
They do not facilitate the change by engaging in supportive
Table 1 Means of the respondents’ readiness for change.
Source: Questionnaire forms.
Readiness for change Means
Opportunity score 88.43
Danger score 26.57
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way that reveals disagreement with the change.
3. The third cell relates to individuals that report seldom or
never engaging in pro-change behaviors but frequently
engaging in anti-change behaviors. They do not endorse the
change and either personally engage in anti-change behaviors
or support someone else’s actions against the change.
4. The fourth cell includes individuals that report a high fre-
quency of both pro-change and anti-change behaviors. It
is assumed that these pro and anti- change behaviors are
spread out over time since nobody can simultaneously
engage in potentially contradictory behaviors of this kind.
Methodology
This study aimed to ﬁnd out how readiness for change, change
beliefs and resistance to change exist between extension per-
sonnel in the New Valley governorate about mobile extension,
and to determine which of the two proposed models most ﬁt
with the current study. A variety of scales were employed to
collect the data consisting of the organizational change readi-
ness scale (Conner, 2005), the organizational change beliefs
scale (Armenakis et al., 2007) and the resistance to change
scale (Giangreco, 2002). The response format was a 5-point
Likert-type scale ranging from 1 (strongly disagree) to 5
(strongly agree).
Questionnaire forms were prepared and distributed among
extension personnel in the New Valley governorate. The pro-
cess of their completion was followed up and the completed
forms were gathered. Data were collected during the period
from March to May 2013. The total number of completed
forms was 103 or 85.1% of the total number of extension per-
sonnel in this governorate (121 Personnel). Data analysis was
carried out using SPSS (version 15). Frequencies, percentages
and mean scores were used for data presentation. The reliabil-
ity of the questionnaire was estimated by Cronbach alpha; reli-
ability coefﬁcients were 0.94 for readiness for change, 0.96 for
change beliefs, and 0.91 for resistance to change.
To determine which of the two proposed models ﬁt with the
data, the study used AMOS 18 (software for structural equa-
tion modeling) to test the two models’ ﬁt (Arbuckle, 2007).
Several indices for goodness of ﬁt provided in the Amos output
were used to evaluate the ﬁt of the two proposed models to the
data including the Chi-square statistic and other ﬁt indices
such as the ratio of Chi-square to degrees of freedom, root
mean square error of approximation (RMSEA), standardized
root mean square residual (SRMSR), goodness of ﬁt index
(GFI), adjusted goodness of ﬁt index (AGFI), normed ﬁt index
(NFI), and comparative ﬁt index (CFI). Throughout the study,
a model was considered to have a good ﬁt if v2 was insigniﬁ-
cant, v2/df: <2, RMSEA was less than 0.07, SRMSR was
below 0.08 and GFI, AGFI, NFI, CFI were greater than
0.95 (Hooper et al., 2008: 58).
Results and discussion
Readiness for change
Table 1 presents mean scores for the two aspects of the readi-
ness for change scale. As indicated in the table, while theopportunity score mean is 88.43 which is 76.9% of the maxi-
mum score (115); the danger score mean is 26.57 which is
23.1% of the maximum score. This implies that more than
three quarters of the maximum score of this scale is an oppor-
tunity to implement the mobile extension initiative.
To determine the state that mobile extension belongs to
from the above mentioned ﬁve states Fig. 1, the readiness for
change score was calculated, and it equals 0.30, which indicates
a moderate (close to high) opportunity for performing the
mobile extension initiative.
Readiness for Change ¼ Danger Score
Opportunity Score
¼ 26:57
88:43
¼ 0:30Change beliefs
Mean scores for each of the change beliefs are presented in
Table 2. The total score for the respondents’ overall change
beliefs is 96.91 which is 80.7% of the maximum score (120),
which indicates a high presence of these beliefs between exten-
sion employees in the New Valley governorate. As presented in
the same table, scores are above average levels of all change
beliefs subscales. Appropriateness received the highest score
between the ﬁve beliefs (88.04% of the maximum score); while
efﬁcacy received the lowest score (74.24% of the maximum
score).
Resistance to change
Mean scores for the two factors of the resistance to change
scale are presented in Table 3. As indicated in the table, while
the pro-change mean score is 25.93 which is 86.4% of its max-
imum score (30); the anti-change mean score is 12.78 which is
42.6% of its maximum score (30). This implies that the respon-
dents showed highly responds to the pro-change behaviors,
while they responded least strongly to the anti-change
behaviors.
Table 4 presents distribution of the respondents according
to their responses to the change. It came to clear that the heist
percent (57.3%) of the respondents are supporters of the
change; they report frequently engaging in pro-change behav-
iors but seldom or never in anti-change behaviors. The second
heist percent (23.3%) of the respondents are still confused
about the change; they report a high frequency of both pro-
change and anti-change behaviors. The third percent (12.6%)
of the respondents are indifferent/passive resistors to the
change; they do not facilitate the change nor behave in a
way that reveals disagreement with the change. The last per-
cent (6.8%) of the respondents are active resistors of the
change; they report seldom or never engaging in pro-change
behaviors but frequently engaging in anti-change behaviors.
Fig. 1 Organizational change readiness scale (Conner, 2005: 319).
Fig. 2 Pro-change and anti-change behaviors matrix (Giangreco, 2002: 20).
Table 2 Means of the respondents’ change beliefs. Source:
Questionnaire forms.
Change beliefs Means Maximum score
Discrepancy 15.53 20
Appropriateness 22.01 25
Eﬃcacy 18.56 25
Principal support 24.63 30
Valence 16.18 20
Overall beliefs 96.91 120
Table 3 Means of the respondents’ resistance to change.
Source: Questionnaire forms.
Resistance to change Means
Pro-change 25.93
Anti-change 12.78
Table 4 Distribution of the respondents according to their
responses to the change (N= 103). Source: Questionnaire
forms.
Category of
responses
Type of
behavior
Frequency %
Supporters
of the change
High frequency of pro-change 59 57.3
Low frequency of anti-change
Indiﬀerent/passive
resistors
Low frequency of pro-change 13 12.6
Low frequency of anti-change
Active resistors Low frequency of pro-change 7 6.8
High frequency of anti-change
Confused about
the change
High frequency of pro-change 24 23.3
High frequency of anti-change
Readiness for change, change beliefs and resistance to change of extension personnel 301The best ﬁtting model with the current study
According to the previous literature review, there is an agree-
ment that readiness for change and change beliefs are anteced-
ents for resistance to or support of change (Armenakis et al.,
1993; Armenakis et al., 2007). Although, there is disagreement
about which one of them antecedes the other. While Bernerth
(2004), Brown (2009) and Madsen et al. (2005) state that orga-
nizational change beliefs are inﬂuenced by employee readiness
factors, Armenakis et al. (2007) and Holt et al. (2007) indicate
that change beliefs affect the degree to which readiness occur.
Based on the former discussion, this study examined the
two possible models of the causal relationships among readi-
ness for change, change beliefs and resistance to change, as
shown in Fig. 3. The two models were constructed from the
view that: (1) readiness for change predicts change beliefs
and change beliefs is antecedent to resistance to change, and
(2) change beliefs predicts readiness for change and readiness
for change is antecedent to resistance to change.The two models’ ﬁt with the data was evaluated using com-
mon model goodness of ﬁt measures estimated by AMOS.
Regarding model (1), Table 5 indicates that all goodness of
ﬁt measures represents a good ﬁt to the data. The p-value of
the Chi-square was 0.144, and it was statistically non-signiﬁ-
cant. The normed Chi-square (v2/df) had a value of 1.591, this
falls within the recommended range for model acceptance. The
root mean square error of approximation (RMSEA) and the
standardized root mean square residual (SRMSR) were 0.048
and 0.029 respectively, which provide evidence of model ﬁt.
Moreover, the goodness of ﬁt index (GFI), the adjusted good-
ness of ﬁt index (AGFI), the normed ﬁt index (NFI) and the
comparative ﬁt index (CFI) had values of 0.967, 0.954, 0.982
and 0.991 respectively, which are acceptable and provide fur-
ther supporting for acceptance of the model. In general, the
various indices support model acceptance and indicate good
ﬁt to the data.
On the other side, model (2) represents unﬁt model to the
data contrary to model 1. Table 5 shows that all goodness of
ﬁt measures for model 2 indicates poor ﬁt to the data. The
p-value of the Chi-square was 0.00001; the normed Chi-square
(v2/df) had a value of 7.053; RMSEA and SRMSR were 0.835
Model (1) Model (2)
Fig. 3 The two proposed models of the study.
Table 5 Goodness of ﬁt measures of the two proposed
models. Source: Questionnaire forms.
Measures Model (1) Model (2) Acceptable threshold
v2(p) 9.550 (0.144) 28.213 (0.00001) Non signiﬁcant
v2/df 1.591 7.053 <2
RMSEA 0.048 0.835 <0.07
SRMSR 0.029 0.224 <0.08
GFI 0.967 0.708 >0.95
AGFI 0.954 0.595 >0.95
NFI 0.982 0.443 >0.95
CFI 0.991 0.447 >0.95
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of 0.708, 0.595, 0.443 and 0.447 respectively. Overall, the var-
ious indices fall outside the recommended range for model
acceptance and indicate poor ﬁt to the data.
Conclusion
The results of the readiness for change scale indicated a high
opportunity score vs. low danger score, and a moderate (close
to high) opportunity state for the proposed change. It could be
concluded that there is a strong opportunity for implementing
the mobile extension initiative, and the respondents are ready
for the beginning of this change. Regarding the change beliefs
scale, scores are high across all domains of change beliefs. The
respondents believed that mobile extension as a change in their
organization is necessary, needed, can be implemented, sup-
ported by superiors and personally beneﬁcial. With respect
to the resistance to change scale, the largest group is made
up of respondents who support the change. In contrast, only
a handful of individuals report active resistance to change.
Nearly one fourth of the respondents still confused about
mobile extension, this may due to the incomplete disseminated
information or the execution delay of the proposed initiative.
Concerning which of the two proposed models ﬁt with the cur-
rent study, the results of this study coincide with Bernerth
(2004), Brown (2009) and Madsen et al. (2005), in which orga-
nizational change beliefs are inﬂuenced by employee readiness
factors. Employees develop change beliefs around what they
perceived about the change (readiness), then they form their
behavior of either support of or resist to the change.
This study highlighted the importance of identifying
employees’ readiness, beliefs and resistance before any change
initiative to take place inside agricultural extension organiza-
tion in Egypt. The three scales used in this study agreed on
the presence of a great opportunity for the execution of the
proposed initiative of mobile extension in the New Valley gov-
ernorate from the viewpoint of extension employees. Theresults of this study coincide with the status quo of extension
work in the New Valley governorate, which considered the big-
gest governorate in Egypt (440,098 km2), with only 121 exten-
sion personnel for 23,594 farmers and 193,077 feddan
(Information and Decision Support Center of the New
Valley Governorate, 2013). So, it makes sense according to
these circumstances that extension employees in the New Val-
ley governorate accept the mobile extension initiative, which
represents a great opportunity to help them and decrease their
burdens.
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